The Calculation of Rural Urban Food Price Differentials from Unit Values in Household Expenditure Surveys: A new procedure and comparison with existing methods by Amita Majumder et al.
  1 
 
 
DEPARTMENT OF ECONOMICS 
ISSN 1441-5429 
DISCUSSION PAPER 24/11 
 
The Calculation of Rural Urban Food Price Differentials from Unit Values in 










While national and international statistical agencies spend much resource on calculating purchasing 
power parity (PPP) between countries, relatively little attention is given to PPP calculations within 
countries. Yet, for large and heterogeneous countries, such as the US and India, intra country PPP is 
as important as cross-country PPP. This is particularly true of the rural urban divide in such 
countries where the idea that one unit of currency has the same purchasing power in both sectors is 
clearly false. This paper addresses this limitation by proposing a demand system based 
methodology for calculating rural urban PPP that incorporates rural urban differences in preferences 
and applies it to India. The methodology is compared with conventional procedures, such as the 
Laspeyre’s price index and the CPD model, and shown to have several advantages over them. The 
result on significant rural urban price difference in India underlines the need to extend the cross-
country PPP calculations to incorporate spatial differences in large, heterogeneous countries with a 
diverse set of preferences and prices. 
 
Key Words: Rural Urban PPP, Unit Values, Quality Adjustment, CPD Model 
JEL Classification: C13, D12, E30, R10, R20 
 
                                                 
1 Part of this research was carried out when Amita Majumder visited the Economics Department in Monash University, 
Australia in July, 2011. 
2 Economic Research Unit Indian Statistical Institute   Kolkata, India. Email: amita@isical.ac.in                               
3 Department of Economics, Monash University Melbourne Australia. Email: ranjan.ray@monash.edu 
4 Department of Econometrics, Monash University Melbourne Australia. Email: kompal.sinha@monash.edu 
 
 
© 2011 Amita Majumder, Ranjan Ray and Kompal Sinha  
All rights reserved. No part of this paper may be reproduced in any form, or stored in a retrieval system, without the prior written 
permission of the author.   
  The Calculation of Rural Urban Food Price Differentials from Unit Values in 
Household Expenditure Surveys:  A new procedure and comparison with 
existing methods 
 
1.  Introduction 
Purchasing Power Parity (PPP) exchange rates are essential for a variety of cross 
country comparisons, such as welfare comparisons  involving expenditures and 
other  values  denominated  in  different  currencies.  Such  comparisons  require 
conversion  of  all  currencies  into  a  common  currency,  usually,  the  US  Dollar. 
Official exchange rates are misleading since  they are based only on tradeable 
goods and do not measure the true purchasing power of a currency in terms of 
another. In contrast, the PPP, which is based on a much wider basket of items, is a 
better measure. The PPPs between countries provide true exchange rates and the 
PPPs  within  countries  provide  estimates  of  spatial  prices.  The  international 
statistical  agencies  have  spent  much  resources  on  calculating  PPPs  between 
nations, [ADB (2008)], but there has not been much attention on calculating PPP 
within nations. Yet, the considerations of preference heterogeneity and differing 
relative  prices  between  nations  that  drive  the  cross-country  PPP  calculations, 
also, underline the importance of spatial prices in the context of large Federal 
countries such as Brazil and India.  The requirement of spatial prices is important 
in the construction of poverty lines. While PPPs of various currencies are needed 
in the construction of poverty lines that allow meaningful cross country poverty 
comparisons, intra country PPPs are required for construction of regional poverty 
lines that allow meaningful calculation of poverty estimates for the country as a 
whole.  For example, poverty calculations in a given country based on $1 a day 
poverty line, where $1, in PPP terms, is assumed to have the same purchasing   2 
power in all regions in that country is demonstrably false. Hence, there is a need 
to construct intra country PPPs that vary by regions. 
 
While the PPP discussed above provides an overall picture of purchasing power of 
a  region,  the  contribution  of  the  items  comprising  the  overall  index  is  not 
apparent from the overall value.  Yet, in terms of policy implication it may be 
important  to  identify  the  items  that  are  major  contributors  to  differential 
purchasing  power  of  a  country’s  currency  unit  across  its  regions.  One  may, 
therefore, be interested in individual item specific PPPs and their variations. This 
variation  could  be  for  a  particular  item  over  space/time  (e.g.,  rural-urban 
comparison), and/or across items given space/time (e.g., Food PPP may not be 
the same as Non-food PPP). The variation of PPP s across items, if present, will 
result in a variation of the overall PPP between households because of variation in 
household expenditure patterns. This is consistent with the argument of Reddy 
and  Pogge  (2007)  that  in  converting  national  poverty  lines  into  a  common 
currency one should use PPP rates that are relevant for the poor. It extends the 
logic of Reddy and Pogge (2007) from the international context of PPP rates to the 
intra country context of spatial prices. The motivation of this paper is to propose a 
procedure that allows the calculation of intra country PPP (spatial prices) that 
vary  across  items  and,  hence,  between  household  groups.  The  potential 
usefulness  of  the  procedure  is  apparent  in  the  context  of  large  and 
heterogeneous countries such as the USA, Brazil and India. The Indian application 
of this study illustrates the usefulness.     
  
This paper proposes a methodology for the calculation of PPP between rural and 
urban areas in the context of a large heterogeneous country such as India. The 
proposed procedure is based on an idea that is similar to the idea of quasi price   3 
demographic effects  in the Barten (1964) model that is  used to  estimate the 
general equivalence scale as a function of the item specific equivalence scales. 
The  proposed  procedure  is  rooted  in  utility  maximising  demand  models  and 
generalises  the  conventional  framework  to  allow  commodity  specific  PPPs 
between rural and urban areas. The extended framework is more policy friendly 
by enabling the calculation of item specific rural urban differential in prices and 
allows  a  simple  test  of  the  idea  of  commodity  invariant  PPP  underlying  the 
conventional  calculations.  In  modifying  the  prices  facing  a  household  in  the 
Barten (1964) model, the commodity specific equivalence scales perform a role 
that is similar to that played by the item specific PPP rates in the framework that 
is proposed here. While household size and composition effects work through the 
equivalence  scales  in  the  Barten  model,  spatial  prices  work  through  the  PPP 
parameters.  The proposed procedure exploits this analogy to allow a simple test 
of the item invariance of the PPP s underlying the conventional framework just as 
the Barten (1964) model allowed a test of the assumption of item invariance of 
the  specific  equivalence  scales  underlying  the  Engel  model.  The  proposed 
methodology is benchmarked against the conventional procedures by comparing 
the calculated rural urban price differentials with those obtained from using the 
Laspeyre’s price index *Clements and Izan (1981), Selvanathan (1991)+ and the 
Country Product Dummy (CPD) Method [Summers (1973), Rao (2005)].  
 
A significant factor behind the lack of interest in calculating PPP within nations 
has been the absence of data on prices on near identical items across regions 
within countries on a scale comparable to that between countries. There are not 
been many examples of intra country attempts to collect price information on a 
wide range of items between regions on a scale similar to that between countries 
undertaken in the International Comparison Project (ICP) of the United Nations.   4 
Yet, intra national PPP s are as important as cross country PPP s in view of their 
requirement  in  welfare  comparisons  between  households  living  in  different 
provinces or between rural and urban areas in a large country. Consequently, 
estimation of “complete” demand systems on time series of budget surveys has, 
until recently, proceeded on the assumption that all households, in the same time 
period,  face  identical  prices,  irrespective  of  their  region  of  residence  or  their 
household size and composition [see, for example, Pollak and Wales (1992)]. Yet, 
such an assumption is false, and ignores regional price differences and preference 
heterogeneity amongst consumers that can bias the demand estimates.  
 
While there is a significant literature on the measurement of regional cost of 
living that is based mostly on US data [e.g. Koo, et al (2000)], the lack of regional 
price  data  has  constrained  a  similar  literature  in  the  context  of  developing 
countries. There is a significant early literature on regional price differentials in 
India, due to the pioneering work of Nikhilesh Bhattacharya and his associates 
[Bhattacharya, Joshi and Roychowdhury (1980), Bhattacharya, Chatterjee and Pal 
(1988)]. There is not much of a similar literature in other developing countries. 
The situation is now changing with the increasing availability of unit values of 
various items from the expenditure and quantity information on purchases of 
various items in the household expenditure surveys. The unit value of an item is 
calculated as the ratio of the value of household expenditure on that item and 
the corresponding quantity of purchase. Examples of some recent studies that 
use the unit values to construct spatial prices include Aten and Menzies (2002), 
Coondoo,  Majumder  and  Ray  (2004),  Deaton  and  Tarozzi  (2000),  Dubey  and 
Palmer-Jones  (2005),  O’Donnell  and  Rao  (2007),  and  Hoang  (2009).  Coondoo, 
Majumder and Chattopadhyay (2011) propose an innovative methodology that 
allows the calculation of spatial multilateral price index numbers from consumer   5 
expenditure data using conventional Engel curve analysis without requiring any 
price data.  
 
Unit values cannot be used as prices due to (a) measurement errors, (b) quality 
effects, and (c) household compositional effects on expenditure patterns.  The 
presence of quality effects that prevent the use of raw unit values as prices has 
been discussed by Prais and Houthakker (1955), who refrained from using them 
in the estimation of price elasticities on budget data. For example, the unit value 
of an item, say cereals, that is consumed in the urban areas, may be higher than 
its  rural  counterpart  simply  because  cereals  consumed  in  urban  areas  is  of 
superior quality. A large part of rural consumption is out of home produced items 
which are lower priced than urban consumption items that are mostly bought in 
the market. Comparison of raw unit values will, therefore, exaggerate the rural 
urban differential in prices. Similarly, a larger sized household enjoys discounted 
prices that a smaller household does not. Cox and Wohlgenant (1986) proposed a 
methodology that adjusts unit values obtained from budget surveys to correct for 
quality  effects  before  they  are  used  as  prices  in  cross  sectional  demand 
estimation. That methodology has been extended and used in a recent study on 
Vietnamese data by Hoang (2009). Gibson and Rozelle (2005) argue, however, 
that even the adjusted unit values lead to substantial biases when used as prices. 
The present study extends the Hoang (2009) procedure for adjusting the unit 
values to correct for quality and demographic induced taste differences for use as 
prices  in  the  proposed  methodology  for  calculating  the  rural  urban  price 
differential from budget data. Using the unit prices of six food items, calculated 
herein, the Quadratic Almost Ideal Demand System (QUAIDS) proposed by Banks, 
et al. (1997) has been estimated on Indian consumer expenditure data and the 
overall  and  item  specific  PPPs  have  been  calculated  at  two  time  points.  The   6 
illustrative evidence shows considerable potential for applying the methodology 
in the case of other countries and for larger number of commodities. 
 
The rest of the paper is organised as follows. Section 2 describes the two-step 
procedure used in  calculating the PPP  rates  within a country, i.e.,  the spatial 
prices. The data and the empirical results are presented and discussed in Section 
3. We end on the concluding note of Section 4, which discusses the possible 
extension of this study to the calculations of PPP rates between countries.   
 
2.  Procedure for Estimating the Rural Urban Price Differential 
Let us assume that the consumer’s expenditure function is given by the QUAIDS 
form proposed by Banks, et al (1997):  
                                       (   )     ( )    (  
 ( )
(     )  ( ) ⁄ )                             (1) 
a(p),  b(p)  and  λ(p)  are  functions  of  the  price  vector,  p,  and  u  is  the  utility 
indicator. Let    denote the item specific PPP between rural and urban areas.  In 
other words, 1 unit of currency in the rural areas has the same purchasing power 
of item i as    units of that currency in the urban areas. The    s are item specific 
PPP  parameters  in  the  demand  equation  that  are  estimable  similar  to  the 
demand parameters. On assuming the QUAIDS functional forms chosen for a(p), 
b(p), and λ(p), the demand system in budget share terms is given by : 
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If we assume, for simplicity, that the rural and urban households have identical 
preferences, the estimating equations for the demand system will be given by  
 
  =     ∑    
 
     log    +   ∑    
 
    log         log(x/P) +    [log(x/P)]
2           (3)  
             
with the restrictions ∑    
 
      ∑    
 
         and             where    denotes 
the sectoral dummy (rural=0, urban=1). The justification for this formulation is 
that if we normalise the rural-urban PPP at rural prices, then, the urban prices will 
need to be multiplied by ki for each item for parity with the rural prices. The idea 
is  analogous  to  that  of  quasi  price  household  composition  effects  in  utility 
consistent  demand  models  introduced  by  Barten  (1964).  (3)  is,  therefore,  a 
comprehensive  system  with  the  parameters  (  ,    ,    ,     ,      )  treated  as 
estimable parameters. The overall rural urban PPP can then be denoted by  
K = 
   
                                                                              (4) 
C
R = C(u, p
R) and C
U = C (u,p
U ) are, respectively,  the expenditure functions of the 
rural  and  urban  consumer.  Extending  the  analogy  with  the  equivalence  scale 
concept, K is analogous to the “cost of a child”. Equation (4) gives the overall PPP 
as the ratio of expenditures in the rural and urban areas that yield the same 
utility and will yield the overall PPP as a linear function of the item specific PPPs
1. 
Apart from its simplicity of estimation and interpretation, (4) allows the overall 
PPP, K, to depend on reference utility, u. In the PPP estimates reported below, we 
have chosen the reference utility level corresponding to the median household in 
the rural areas. The PPP for item i is given by 1/  . 
 
                                                           
1  This is similar to the general equivalence scale in the Barten model of equivalence scales, where the general 
scale (mo) is a function of the item specific equivalence scales.   8 
The unit values (vi) are adjusted for quality and demographic factors mentioned 
above as follows. Following Cox and Wohlgenant (1986) and Hoang (2009), and 
keeping in mind the Indian application, we relate the unit values with a set of 
variables through the following regression equation: 
 
      
       (  
   )
                                                                                              
                                        ∑ ∑               
             
       ∑      
         
            (5)  
                             
where    
      is  the  unit  value  paid  by  household  h  for  item 
                                     ,  (   
   )       is the median unit value for 
the district in which household resides,    is household food expenditure per 
capita,   is proportion of times meals consumed by that household outside     is 
household characteristics (these include age of the household head, gender of 
household head, household size, number of adult males and number of adult 
females in household) and     ,       and      are dummies for sector, state and 
district, respectively. While Hoang estimates equation (5)  (using means in place 
of median being used here) and then adds the predicted residual (    ̂) to the 
district mean to get the quality adjusted price for each good, the present paper 
adopts a slightly different methodology and uses deviation of household level 
unit  prices  from  median  unit  prices  to  represent  quality  effect.    The  quality 
adjusted unit prices are calculated by, first, estimating equation (5) which, for 
each commodity  , regresses the deviation of household’s unit price from the 
median  price  in  the  district   ,  of  state      in  each  sector  s  (rural  or  urban), 
 (  
  )
      , on household characteristics. 
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The district wise quality adjusted price for each item    is generated by adding 
the  district  median  unit  value  for  this  item  to  the  estimated  residual  from 
equation (5). 
                                  (  
  )         (  
  )
         (  
  ) ̂
                                    (6) 
The  district  wise  median  of  the  prices  calculated  in  equation  (6)  is  used  to 
represent the district wise quality adjusted price for each food item  . In other 
words, each household is assumed to face the vector of quality adjusted median 
value, using equations (5) and (6), of the item in the district where the household 
resides.  
 
The two step estimation procedure, therefore, consists of, first, generating the 
quality and demographically adjusted unit values, via estimating equation (5) and 
using (6), and then treating them as prices in the demand estimations of the 
QUAIDS model (equation (3)) and , subsequently, using (4) to calculate the overall 
PPP between the rural and urban areas, K. The QUAIDS equations have been 
estimated  in  linearised  form,  using  the  Stone  approximation,  with  symmetry 
enforced,  using  SURE  that  allows  non-zero  contemporaneous  covariances 
amongst the residuals of the various equations. 
 
The above methodology is benchmarked against the Laspeyre’s index (computed 
using Selvanathan’s (1991) procedure), obtained from the following regression 
equation: 
                                                 
  
   
 
√  
   
 
 =  √  
   
                                                            (7) 
where U and R denote rural and urban sectors, respectively, pi and qi  are the 
price and quantity of the i-th commodity and     i is the disturbance term. The   10 
ordinary  least  squares  estimator    ̂  yields  the  Laspeyre’s  index  along  with  its 
standard error. 
The other conventional index, with which our results have been compared, is the 
index  computed  using  the  Country  Product  Dummy  (CPD)  method  from  the 
following regression equation. 
 
                        √  
      
     √  
      √  
  ∑         
 +                                    (8) 
 
where   
  is the budget share of the i-th item in the s-th sector,    is the sectoral 
dummy and    
               are the product (item) dummies. If   ̂ is the ordinary 
least squares estimator of  , then  exp(  ̂) yields the CPD index.  
 
3.  Data Sets and Results 
This study uses the detailed information on household expenditure on six food 
items, household size, composition, and other household characteristics (listed in 
Table A2, Appendix 2), contained in the unit records from the 55
th  (July, 1999-
June, 2000) and 61
st  (July, 2004- June, 2005) rounds of India’s National Sample 
Surveys. Both these rounds are “thick” rounds, being based on large samples. The 
following 6 food items have been considered: Cereals, gram & cereal substitutes; 
Pulses; Milk and Milk Products; Edible Oil; Meat, Egg & Fish and Vegetables. This 
is the most important set of food items consumed in India. In the 55
th round 
these items constitute 77% of total food expenditure for the rural sector and 73% 
for the urban sector. The corresponding figures are 76% and 74%, respectively, 
for the 61
st round. The exercise was performed over 15 major states of the Indian 
union. The list of the states covered, along with the number of districts in each 
state, is provided in Table A1, Appendix 1. 
   11 
The coefficient estimates of the quality adjustment regressions of the unit values, 
item by item, [equation (5)], are presented in Table A2, Appendix 2
2. Several of 
the coefficient estimates are highly significant. With the significant exception of 
Milk and Milk Products, the more affluent households consume superior quality 
food items, as evident from the positive and significant coefficient estimate of the 
per capita food expenditure variable for most items. Household size goes the 
other way, with larger households consuming inferior  quality food items. The 
exception is once again Milk and Milk Products.  The unit value of most of the 
food items is higher for households which consume a larger portion of its meals 
outside the home- the significant exception is Meat, Fish and Eggs. 
 
The quality and demographically adjusted unit values for each of the major states 
are presented in Tables 1 and 2 for rounds 55 and 61, respectively. The tables also 
report the unit values for the whole country, not just the major states. It is worth 
noting that, after quality and demographic adjustment, the unit value, i.e., price 
of Cereal and Cereal substitutes shows a marginal decline over time in both rural 
and urban areas. In contrast, most of the other items, most notably, Edible Oil  
and  Meat,  Egg  &  Fish  record  significant  increases  even  after  quality  and 
demographic adjustments to the unit values.  
 
Table 3 presents the estimates of urban All India PPPs (with respect to rural India) 
for NSS rounds 55 and 61,  computed using the different methods , viz., the 
proposed method (using equations (3) and (4)), the Selvanathan (1991) method 
and the CPD  method (Rao, 2005). The table also presents values of the spatial 
price indices obtained using the recently proposed method by Coondoo et al. 
                                                           
2 To save space, we have reported the regressions for NSS round 61 only. Those for Round 55 are available on 
request. 
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(2011)
3. All the methods yield PPPs significantly different from 1 in both rounds, 
indicating substantial rural-urban differential in purchasing power
4. The PPPs 
using  the proposed method  compare fairly well with the other conventional 
estimates. All the procedures agree that the PPP rates are significantly different 
from unity. In other words, the rural Rupee has a larger purchasing power than 
the urban Rupee in both the NSS rounds. The single equation Engel curve based 
PPP estimates turn out to be slightly higher than those using the QUAIDS system. 
There is general agreement that the rural urban price diff erences narrowed 
between the 55th and 61st rounds, with the PPP moving marginally towards unity 
- the outlier is the single equation Engel curve based PPP estimate.  The absence 
of any price information in the Engel curve based PPP procedure of Coondoo et 
al. (2011) explains the much higher standard errors of the PPP estimates obtained 
using their procedure, along with their PPP magnitudes that are out of line with 
the other procedures. Table 3 underlines the usefulness of the use of  the quality 
and demographically corrected unit values as prices in the other procedures - the 
adjusted unit values reduce the rural urban price differential in food prices, 
though maintaining the statistical significance of that difference.  
 
Unlike the other procedures which figure in Table 3, the proposed procedure can 
go  beyond  the  overall  PPP  reported  there  by  disaggregating  it  among  the 
constituent items. Table 4 highlights this advantage by presenting the estimates 
of   ’s along with the corresponding t-statistics (reported in parentheses) for NSS 
rounds 55 and 61.
5 Clearly, all the   ’s are highly significant. However, in our 
context it is more relevant and interesting to test if these are significantly close to 
                                                           
3 Based on the single equation Engel curve approach they estimate the spatial price indices in three easy steps. 
 
4 The standard errors of PPPs from (4) have been calculated using the Delta method. 
 
5 The parameter estimates and log likelihood values for model (3) are given in Table A3, Appendix 3.    13 
1, that is, whether the item specific rural-urban PPPs are equal or not. Table 4 
also presents the t-statistics for testing the latter hypothesis. It turns out that 
purchasing power is lower in the urban sector (with respect to rural sector) for 
Cereals,  Milk  &  milk  products  and  Meat,  Egg  &  Fish  in  both  the  rounds,  but 
significantly so only for the 55
th round. The purchasing power for Vegetables is 
higher in the urban sector in both rounds, but significantly so for the 61
st round. 
The PPPs for Pulses and Edible oils are not significantly different from 1 in either 
of  the  rounds  between  the  two  sectors.  Thus,  the  major  contributors  to  the 
reduction in the rural urban price differential in food prices between the two NSS 
rounds are Cereals, Milk & milk products and Meat, Egg & Fish and they outweigh 
the widening price differential of Vegetables. 
 
While the above analysis focuses on the item specific rural-urban differential, it is 
also important to know if the PPPs are equal across commodities. If the PPPs are 
the same across items, then imposition of this restriction will yield the original 
QUAIDS model, given by equation (2). A Likelihood Ratio test between model (3) 
and model (2) yields the following results: for the 55
th round the value of the test 
statistic (twice the difference in the log likelihood values) is 70.6 and that for the 
61
st round is 46.4. Both are highly significant at 5% level, the critical value of   
  
being 12.592. It is thus evident that there exists variation in purchasing power 
across commodities, a feature that has been made testable in our framework
6. 
 
Table 5 provides further evidence of the difference between the item wise PPPs 
in India’s rural and urban areas in the two rounds of the NSS. It reports the t-
statistics  of  the  pair  wise  differences  between  the  item  specific  PPPs.  The 
numbers below the diagonal refer to the differences in NSS round 55, and those 
                                                           
6 It may, however, be noted that this simply tests for the equality of   ’s; the actual value is not identifiable.   14 
above the diagonal refer to those in NSS round 61. Table 5 underlines the need to 
go  beyond  a  single  PPP  over  all  items  and  look  at  the  disaggregated  picture 
between items. A closer look at Table 5 in conjunction with Tables 3 and 4 reveals 
many  interesting  features.  Some  of  the  major  features  are  given  below.  For 
example, in the 55
th round, Cereals, Milk & milk products and Meat, Egg & Fish 
have PPP values above the overall PPP value of 1.176, but among these three 
items only the difference between PPP values of Cereals and Milk & milk products 
is  significant  (at  5%  level),  while  the  other  pair  wise  comparisons  give  non-
significant t-values. On the other hand, in the 61
st round, Cereals, Edible oils and 
Meat, Egg & Fish have PPP values above the overall PPP value of 1.156, but none 
of the PPP pairs is significantly different from one another (at 5% level). While the 
PPP for Pulses is highly significantly different from those of all other items in both 
rounds, such is the case for Vegetables only in the 61
st round. Thus, the statistical 
significances in several cases of the pair wise differences between the PPPs of 
various items, and in both rounds, are consistent with the formal rejection of the 
joint hypothesis of equality of the item wise PPPs in the likelihood ratio tests 
reported above. 
 
4.  Conclusion 
While national and international statistical agencies have spent much time and 
resources  on  calculating  purchasing  power  parity  exchange  rates  between 
countries, there has been no effort on a comparable scale on the calculation of 
PPP rates within a country. Yet, the latter is equally, if not more, important in the 
context of large, heterogeneous countries such as the US, Brazil and India. The 
two  aspects  are  not  unrelated  since  the  idea  that  1  US  Dollar  has  the  same 
purchasing power as its PPP rate in another country’s currency in all regions of   15 
that  country  is  clearly  false,  especially  in  large  countries  with  heterogeneous 
preferences and large regional variation in prices. The lack of intra-country PPP 
rates, or spatial prices, therefore, severely limits the use of the inter-country PPP 
rates that are routinely published by the ICP project of the United Nations.  While 
market exchange rates are clearly misleading indicators of the purchasing power 
of a county’s currency since they are based only on tradeable items, the PPP rates 
can also be misleading since they implicitly aggregate a diverse set of regional 
PPPs into a single number that may not mean much in cross country welfare 
comparisons  such  as  poverty  comparisons.  The  basis  and  nature  of  such 
aggregations is not made very clear when one is handed the PPP rate of a large 
country’s currency. With the exception of the US and India, there isn’t much of a 
literature  on  estimating  regional  prices  in  large  Federal  countries.  The  few 
attempts that have been made do not incorporate varying consumer preferences 
between  countries  or  within  countries.  This  applies  to  the  literature  on  the 
estimation of intra-country as well as inter-country PPP rates. The present study 
addresses this limitation in the intra-country context. 
The present study is in line with recent attempts to use unit record data from 
household surveys to estimate spatial prices. While these attempts are based on 
conventional procedures such as the Laspeyre’s index and the CPD model, that do 
not take into account regional preferences, this paper proposes an alternative 
methodology that does. In addition, it allows the estimation of intra country PPPs 
by items that gives it greater flexibility and adds to its policy use. The idea behind 
the  proposed  method  is  analogous  to  the  idea  of  quasi  price  household 
composition effects of the Barten (1964) model with the item specific PPP rates 
estimated as parameters in utility consistent complete demand systems similar to 
the estimation of item specific equivalence scales. The present study is part of a   16 
recent  literature  that  calculates  PPP  rates  using  utility  consistent  demand 
estimation on household budget data.  
This paper illustrates the usefulness of the proposed procedure by using the unit 
values  from  household  consumption  surveys  in  India  to  estimate  rural  urban 
differential  in  prices.  The  study  adopts  a  two-step  procedure:  it  modifies  a 
procedure,  originally  due  to  Cox  and  Wohlgenant  (1986),  to  correct  the  unit 
values for quality, demographic and other effects via a set of linear regressions; it, 
then, uses the adjusted unit values as prices in the QUAIDS demand systems to 
estimate the item specific PPP between the rural and urban areas. The results 
show that the proposed procedure yields results that are comparable to the PPPs 
obtained from conventional procedure such as the Laspeyre’s price index and the 
CPD model. However, unlike the latter, the proposed procedure is able to go 
beyond calculating the overall PPP and provide estimates of the item specific PPP 
rates. The latter shows considerable variation in the PPP rates among items and 
overtime  that  underlines  the  usefulness  of  the  proposed  methodology.  The 
results confirm statistically significant rural urban differentials in prices of several 
food items in NSS round 55 (1999/2000), with the urban prices generally (but not 
always) higher than their rural counterpart. The study also finds some evidence 
that the rural urban price differential in several of the food items weakened from 
statistical significance to insignificance between NSS rounds 55 (1999/2000) and 
round 61 (2004/5). The rural urban PPP for the food items as a whole moved 
towards unity during this period, though in both years the rural urban food price 
differential was statistically significant. Closer inspection of the individual food 
item rural urban price differentials shows that the contribution of these items to 
the overall food price differential changed drastically during this 5 year period. 
This  study  uses  the  rural  urban  divide  as  the  focus  for  the  spatial  price 
calculations in India. One can also use the methodology to provide evidence on   17 
differences in food prices between various states in India, and calculate the state 
wise PPP s with, say, the All India food item prices normalised at one. That will be 
a natural extension of this study. Given the central result of this paper, such an 
exercise needs to be performed separately for India’s rural and urban areas. 
The results of this study indicate considerable potential for the application of the 
procedure to other countries. As more and more countries now make available 
unit record information on household consumption, in quantity and expenditure 
terms,  the  methodology  adopted  is  capable  of  much  wider  use.  A  fruitful 
extension of this study is to combine the calculation of both intra-country and 
inter-country PPP rates in a comprehensive exercise, with the latter based on the 
former.  
One limitation of this study is the use of unit values from the expenditure records 
in the household budget surveys as prices. Adjusted or not, unit values of the 
various  items  are  unsatisfactory  proxies  for  prices.  While  the  corrections 
minimise  the  distortions  in  the  unit  values,  they  do  not  eliminate  them 
completely.  However,  reliance  on  them  is  unavoidable  as  there  is  hardly  any 
information on regional market prices. One of the messages of this study is the 
need to embark on a project to make available regional prices using methods 
such as “price opinion” suggested by Gibson and Rozelle (2005). Clearly, a project 
comparable to the ICP project is needed for the availability of price information in 
various regions in a country using definitions that are consistent between the 
participating  countries.  Such  a  project  is  needed  for  the  calculation  of  intra-
country PPP rates that are as important as inter-country PPP rates. Without the 
former, the latter is of very limited use.  
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                                                                      Rural                                                                                                                                                    Urban 
Andhra Pradesh  10.649  28.652  10.660  40.650  51.412  7.377  12.598  28.443  12.606  39.597  53.515  8.018 
Assam  12.773  28.582  12.808  45.772  48.921  6.603  13.878  28.878  15.231  47.470  55.853  8.964 
Bihar  10.989  23.517  13.380  42.383  41.715  5.823  12.229  26.073  15.876  43.863  49.575  6.960 
Gujarat  8.391  26.308  14.324  44.308  53.305  8.451  10.663  27.211  15.421  43.411  51.069  10.304 
Haryana  7.054  24.340  12.506  38.086  39.263  6.889  9.434  25.508  16.505  40.499  51.491  7.490 
Karnataka  9.921  25.725  10.415  40.652  49.039  6.836  12.806  28.569  11.579  40.569  60.665  7.595 
Kerala  12.711  29.310  13.601  50.684  30.743  10.058  13.162  29.536  13.680  53.116  32.781  10.188 
Maharashtra  9.265  25.575  10.963  41.015  61.268  8.318  13.233  28.841  15.647  43.637  55.780  11.641 
Madhya Pradesh  7.981  21.270  10.715  35.755  43.299  6.014  9.300  26.431  14.165  37.849  48.857  7.248 
Orissa  10.737  25.161  10.850  42.234  36.014  5.787  11.222  27.816  11.886  41.355  46.525  6.921 
Punjab  8.023  25.750  11.208  41.200  52.745  6.837  9.662  26.366  14.044  40.198  51.955  7.331 
Rajasthan  7.419  22.619  10.419  40.416  80.376  7.359  8.802  24.431  16.439  40.428  70.371  8.455 
Tamil Nadu  11.851  29.850  10.877  40.850  52.061  9.595  13.041  30.912  12.844  40.830  51.379  10.147 
Uttar Pradesh  8.204  24.121  10.748  40.382  46.229  5.268  9.686  26.683  14.705  39.403  38.828  6.485 
West Bengal  11.016  28.892  10.594  44.516  38.532  5.632  13.108  30.741  13.992  44.739  45.463  7.183 
All India Rural  10.649  25.575  10.850  41.015  48.921  6.836  12.598  28.443  14.705  41.355  51.379  8.455 
CV (15 States)  19.386  10.039  11.450  8.248  24.580  20.168  15.237  6.776  11.002  9.080  17.072  18.728 
CV (All India)  20.577  11.508  23.406  14.119  23.322  30.410  15.607  9.174  48.551  13.766  21.100  26.324 
  All values are in Indian Rupees per Kilogram. All units were converted to kilograms where possible. Following 
conversions   were made.  1 egg =58 grams, 1 litre milk= 1 kilogram, 10 bananas = 1 kilogram, 1 orange=150 grams, 

















Table 2: Quality Adjusted Unit Prices- NSS 61

























































































































































                                                                      Rural                                                                                                                                                    Urban 
Andhra Pradesh  10.366  27.872  10.372  49.776  55.372  7.694  12.300  28.614  12.360  51.752  57.938  8.089 
Assam  10.584  29.779  20.317  59.312  57.979  7.206  11.816  30.650  24.500  59.522  67.286  8.364 
Bihar  8.982  24.340  12.599  57.265  50.274  5.285  10.143  26.301  16.004  57.607  55.420  5.995 
Gujarat  8.500  26.341  15.778  53.566  63.765  9.838  10.591  27.691  17.402  53.841  72.928  11.382 
Haryana  7.045  27.185  15.171  50.150  52.656  7.534  8.834  27.962  18.170  50.056  54.654  7.843 
Karnataka  9.536  25.825  10.411  51.917  57.325  6.663  12.504  28.360  12.886  53.917  58.072  7.605 
Kerala  11.915  30.978  15.063  63.809  31.460  9.893  12.716  30.055  15.594  65.700  33.694  10.489 
Maharashtra  8.862  26.138  12.630  50.265  75.424  8.441  11.578  28.903  17.392  55.342  67.713  10.647 
Madhya Pradesh  7.581  21.883  11.129  49.957  50.138   6.795  8.977  26.106  15.771  50.180  52.811  7.287 
Orissa  8.389  24.809  16.079  58.480  42.447  6.411  9.907  27.299  17.427  58.570  53.126  7.146 
Punjab  7.160  27.201  12.486  50.674  63.852  7.109  9.455  28.095  14.627  51.770  62.350  7.884 
Rajasthan  7.032  24.895  13.784  54.714  94.388  8.254  8.446  26.036  17.060  54.828  85.404  8.649 
Tamil Nadu  12.044  29.706  10.276  54.796  57.358  8.995  14.417  30.201  13.288  56.190  61.356  9.580 
Uttar Pradesh  7.432  25.148  13.093  51.872  62.661  5.999  9.111  27.543  15.604  52.549  57.626  6.829 
West Bengal  10.301  30.420  17.436  58.866  42.225  6.019  12.367  32.286  23.808  57.403  51.000  7.671 
All India Rural  8.982  26.138  13.093  54.796  57.358  7.534  11.578  28.614  15.771  55.342  58.072  8.606 
CV (15 States)  18.747  9.525  20.904  7.944  25.863  18.536  12.300  28.614  12.360  51.752  57.938  8.089 
CV (All India)  18.974  10.516  77.222  10.686  24.842  24.703  11.816  30.650  24.500  59.522  67.286  8.364 
All values are in Indian Rupees per Kilogram. All units were converted to kilograms where possible. Following 
conversions were made.  1 egg =58 grams, 1 litre milk= 1 kilogram, 10 bananas = 1 kilogram, 1 orange=150 grams, 1 
pineapple=1.5 kg, 1 coconut=1 kilogram, Lemons and ginger not included. 
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Table 3: Estimates of All India Urban PPPs:  NSS 55th and 61
st Rounds 
 
Estimating Models  55th Round  61st Round 
 
Utility based PPPs$ 
 
K = 
       
       
 











Coondoo, Majumder, Chattopadhyay (2011): 


















           $  Reference utility has been evaluated at the median per capita food expenditure. 
            
$$ PPPs have been calculated at All-India prices and urban price (  
 ) has been taken as   
 =     
   
            










th Round  NSS 61
st Round 
 
   
Testing:        
t-statistic =  
    
  (  ) 
 
     
 
   
Testing:        
t-statistic =  
    
  (  ) 
 
     
Ceareals, Gram & 
Cereal substitutes 
    0.732 
    (8.05)
$ 
-2.941***  1.366     0.701 
   (3.89) 
-1.658*  1.427 
Pulses      1.180 
    (7.75) 
  1.180  0.847     0.958 
   (4.18) 
-0.181  1.044 
Milk and Milk 
products 
    0.778 
    (7.76) 
-2.218**  1.285     0.941 
   (4.14) 
-0.258  1.063 
Edible Oils      1.233 
    (8.04) 
  1.518  0.811     0.727 
   (3.66) 
-1.376  1.376 
Meat, Egg & Fish      0.724 
   (10.45) 
-3.995***  1.381     0.857 
   (4.32) 
-0.724  1.167 
Vegetables      1.199 
    (4.63) 
  0.768  0.834     1.985 
  (10.34) 
  5.129***  0.504 
  $  Figures in parentheses are the asymptotic t-values. *Significant at 10% level **Significant at 5% level 
*** Significant at 1% level  
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                     Table 5:  t-statistics for pair wise comparison of  ’s 
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    2.39** 
   




   
(Meat, Egg & 
Fish) 




      0.59 
 
         
3.04*** 
   
-8.58*** 
 








    0.23 
 
-1.67* 
   
               *Significant at 10% level ** Significant at 5% level *** Significant at 1% level  
   Note: The cell (  ,  ) gives the t-value for comparison between    and   , given by 
     
         (     ). 
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Table A1: Number of Districts in each State 
States  NSS 55th Round  NSS 61st Round 
   Rural  Urban  Rural  Urban 
Andhra Pradesh  22  23  22  23 
Assam  23  20  23  23 
Bihar  52  47  55  55 
Gujarat  18  18  25  24 
Haryana  16  16  19  19 
Karnataka  20  20  27  27 
Kerala  14  13  14  14 
Madhya Pradesh  44  44  61  61 
Maharashtra  29  29  33  34 
Orissa  30  23  30  30 
Punjab  14  13  17  17 
Rajasthan  30  28  32  32 
Tamil Nadu  22  23  29  30 
Uttar Pradesh  71  62  83  83 
West Bengal  16  17  17  18 
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APPENDIX 2 
Table A2: Unit Value Regressions: NSS 61
st Round 
Food Item  Variable  Coeff.  Std. Err  t-stat  p-val  R-Square 
Cereals and Substitutes  Per capita Food exp. 30 days  0.0007***  0.0000  114.92  0  0.1343 
   Proportion meals outside  1.2659***  0.0683  18.55  0    
   Head Age  0.0013**  0.0004  2.89  0.004    
   Male household head  -0.063***  0.0180  -3.51  0    
   Household Size  -0.234***  0.0037  -63.29  0    
   Adult Females  -0.0270**  0.0079  -3.41  0.001    
   Adult males  -0.071***  0.0068  -10.42  0    
Pulses and Substitutes  Per capita Food exp. 30 days  0.0003***  0.0000  27.06  0  0.0264 
   Proportion meals outside  0.3674***  0.1295  2.84  0.005    
   Head Age  0.0018***  0.0008  2.26  0.024    
   Male household head  -0.0017  0.0315  -0.05  0.958    
   Household Size  -0.170***  0.0065  -26.08  0    
   Adult Females  0.0077  0.0140  0.55  0.582    
   Adult males  0.0147  0.0121  1.22  0.223    
Milk and Milk Products  Per capita Food exp. 30 days  -0.0002***  0.0000  -4.64  0  0.021 
   Proportion meals outside  1.4601**  0.5323  2.74  0.006    
   Head Age  -0.0171***  0.0037  -4.6  0    
   Male household head  0.2921*  0.1541  1.9  0.058    
   Household Size  -0.0463  0.0310  -1.49  0.135    
   Adult Females  0.0280  0.0667  0.42  0.675    
   Adult males  0.1684**  0.0571  2.95  0.003    
Edible Oils  Per capita Food exp. 30 days  0.0008***  0.0000  41.61  0  0.0489 
   Proportion meals outside  0.5652**  0.2441  2.32  0.021    
   Head Age  0.0057***  0.0015  3.86  0    
   Male household head  -0.2365***  0.0598  -3.96  0    
   Household Size  -0.2887***  0.0124  -23.26  0    
   Adult Females  -0.1298***  0.0266  -4.89  0    
   Adult males  -0.1287***  0.0230  -5.6  0    
Meat, Egg, Fish  Per capita Food exp. 30 days  0.0040***  0.0001  52.21  0  0.0462 
   Proportion meals outside  -6.1191***  0.9270  -6.6  0    
   Head Age  0.0274***  0.0059  4.64  0    
   Male household head  -1.7084***  0.2283  -7.48  0    
   Household Size  -1.1147***  0.0486  -22.95  0    
   Adult Females  0.2663**  0.1005  2.65  0.008    
   Adult males  0.1717**  0.0870  1.97  0.048    
Vegetables   Per capita Food exp. 30 days  0.0000***  0.0000  53.8  0  0.0407 
   Proportion meals outside  0.0146**  0.0067  2.18  0.029    
   Head Age  0.0000  0.0000  -0.24  0.812    
   Male household head  -0.0033**  0.0017  -2  0.046    
   Household Size  -0.0105***  0.0003  -30.23  0    
   Adult Females  0.0007  0.0007  0.95  0.341    
   Adult males  -0.0007  0.0006  -1.16  0.246    
State and Region dummies have not been reported. *** p<0.01, ** p<0.05, *p<0.10. Units for all food items are 
converted to kilograms where possible. For items with uses food consumption is reported in numbers such as eggs 
and bananas the following conversion has been used. 1 egg (58 grams), 10 bananas (1 kg), 1 orange (150 grams), 1 
pineapple (1.5 Kg), Lemons and ginger not included.   26 
APPENDIX 3 
Table A3: Estimates of the parameters of Model (3) 
  NSS 55
th Round  NSS 61
st Round 
Coefficients  Estimates  t-statistics  Estimates  t-statistics 
    0.03643      0.23  0.02789      0.24 
    0.06673      1.75*  0.02121      0.66 
    0.45138      3.42***  0.37205      2.46** 
    0.09145      2.43**  0.27551      6.46*** 
    0.29106      3.88***  0.20270      2.12** 
    0.37317      3.38***  0.34401      4.27*** 
    0.03650      1.40  0.04521      2.28** 
    -0.37497    -4.01***  -0.41095     -3.76*** 
    -0.01417    -0.56  -0.03860     -1.47 
    -0.03588    -0.67  0.03534      0.51 
     0.23574      9.83***  -0.02718     -1.33 
     -0.01387     -2.00**  0.02414      2.49** 
     -0.32836   -15.15***  -0.04825     -3.00*** 
     -0.02757     -4.08***  0.06014      5.17*** 
     0.15865    15.00***  0.02392      2.42** 
     0.06015      5.35***  0.02841      2.19** 
     -0.00893     -1.02  -0.04105     -7.85*** 
     -0.08102     -9.07***  -0.04159     -4.66*** 
     0.02411      5.04***  0.03179      9.76*** 
     0.37062    16.18***  -0.04474     -2.14** 
     0.01856      2.08**  0.01406      2.23** 
     -0.04767     -3.91***  0.07293      7.02*** 
     0.07227      5.90***  -0.05636     -4.35*** 
     -0.00094     -0.22  0.02704      6.50*** 
     -0.13185   -12.86***  -0.15706   -16.33*** 
    0.73243      8.05***  0.70127      3.89*** 
    1.17970     7.75***  0.95844      4.18*** 
    0.77767     7.76***  0.94123      4.14*** 
    1.23280     8.04***  0.72674      3.66*** 
    0.72361   10.46***  0.85651      4.32*** 
    1.19900     4.63***  1.98490    10.34*** 
    -0.09367    -4.80***  -0.09195     -6.43*** 
    -0.00769    -1.67*  -0.00940     -2.66*** 
    0.09394     5.69***  0.11035      5.66*** 
    0.00075     0.17  0.00392      0.84 
    0.00938     0.99  -0.00676     -0.54 
LOG-LIKELIHOOD 
TION 
3973.13  3999.67 
 *Significant at 10% level   **Significant at 5% level *** Significant at 1% level  